Yttrium forms cubic Laves phase compounds with Mn, Fe, Co and Ni. Experimentally YNi2 is known to be a weak paramagnet, YCo2 an exchange enhanced paramagnet, YFez a ferromagnet and, finally, YMn2 is an antiferromagnet. Several authors [I] have predicted that YCoz should undergo a metamagnetic transition .at a magnetic field of the order of 100 T. Calculations [2] of the magnetic moment for YFe2 agree well with experiment [3J.
We report here on calculations of the magnetic properties for the pseudo-binary Laves phase alloy system Y (Fel-,Cox) , . This is made by simulating the electronic structure of a random alloy by that of an ordered compound with the same stoichiometry. The primitive cell of the yttrium-iron Laves phase compound contains 2 yttrium atoms and 4 iron atoms, i.e. Y2Fe4. In this cell we progressively replace iron with cobalt, i.e. we consider the ordered ternary compounds: YzFeaCo, Y2FezCo2, YzFeCo3 and, finally, Y2Co4. A systematic study of the magnetic properties of these ordered systems allows us to study the magnetism as a function of the concentration, x. The calculational techniques have been described elsewhere [4] .
The calculated magnetic moments for the mentioned ordered compounds are displayed in figure 1 , together with the experimental data for the pseudo-binary alloys. The calculated moment for YFe2 is 2.94 p~, which is in good agreement with experimental data [3] . The general trend of the measured total magnetic moment, with a maximum at approximately a = 0.30, is aIso reproduced. From table I it becomes clear that [5] ) or filled tilted squares (Steiner et al. [6] ).
to a large extent this maximum is connected with the Fe-moment, whereas the Y and Co moments stay more or less constant at -0.4 / t~ and 1.2 p~, respectively, as long as there is magnetic order in the system. The negative moment on the yttrium atom is due to different hybridization between the 3d and the 4d orbitals for the majority and the minority spin bands.
The paramagnetic state densities (DOS) for the studied compounds are found to be very similar, with a band predominantly composed of 3d-orbitals lying below a broader band dominated by yttrium 4d-orbitals. The separation between these two features is not distinct since the hybridization between the 3d and 4d states is strong. As we move from one compound to the next, substituting iron with cobalt, we add valence electrons and a progressive filling of the 3d dominated band takes place. The similarity of the DOS suggests that to a first approximation a rigid band model would be an appropriate description of the electronic structure of these systems. The low lying occupied d-band in all these compounds holds approximately 3.2 Y-4d-electrons (a result of our calculations). In the calcula- TO understand the origin of the magnetisation curve (Fig. 1) we now construct a model DOS for all these systems and consider only the d-states. The width and position for this model DOS are obtained from the bottom, center and top band parameters from our paramagnetic self-consistent band calculation for YFe2. Hence this model DOS consists of two hybridizing and slightly separated bands (rectangles) with the lower band mainly originating from 3d orbitals and the upper from 4d orbitals. The lower rectangle of width 0.26 Ry holds a total of 40 electrons, of which approximately 3.2 are yttrium d electrons. Since the bandwidth decreases with atomic number, one expects the 3d-moment to increase with x in Y (F~I-,CO,)~ , until the majority spin band is filled, where a maximum is followed by a decrease in the moment with x, since now the minority spin band has to be filled (Slater-Pauling curve). This means that when we arrive at the point where there are (40 -3.2) /2 = 18.4 3d electrons in the majority spin band there is a maximum in the 3d-moments. From a calculated exchange splitting of 0.11 Ry, we find by means of simple algebra (using Eq. (I) ), that from our schematic DOS model this maximum corresponds to an =value of 0.4 in fair agreement with experiment. An analogy with a Slater-Pauling curve, concerning the magnetism in these systems, was also discussed in reference [5] .
The ferromagnetic-paramagnetic transition in Y (Fel-,Cox) , is first investigated by interpolating the calculated Stoner product to intermediate concentrations. A critical concentration for the disappearance of magnetism is thereby found for 65 % Co substitution.
This should be compared to the experimental values [5, 61 of about 95 % . This large discrepancy is unsatisfactory and it leads us to suggest that the magnetic states in these compounds are of the same nature as those in YCo2, i.e. there are two competing locally stable states, the paramagnetic and the ferromagnetic ones. To investigate this possibility we have performed Fixed Spin Moment (FSM) calculations [7] for Y2FeCo3, by computing the total energy as a function of magnetic moment. The results of these calculations are shown in figure 2 from which it is clear that there are indeed two local energy minima. The high spin state has the lowest energy although the energy barrier between the two states is very small. From this we conclude that the magnetic to non-magnetic transition takes place somewhere in the range 0.75 < x < 1.0 in accordance with magnetic data [5, 61. 
